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Agenda

• p-p minbias minijets probe A-A bulk medium

• � pt � fluctuations:  minijets as velocity structures

• Minijet deformation on (η,φ):  parton-medium coupling

• Minijet dissipation: two-particle fragmentation function

• Net-charge correlations:  2D hadronization geometry

A summary of results from  the 
STAR Event Structure Working Group
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p-p 1D Two-component Model
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pt (GeV/c)
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p-p 1D Differential Analysis
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p-p 1D Direct Integration
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p-p Soft-sector nch Dependence
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Au-Au � pt � Fluctuations
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scale: bin size (δη,δφ)
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bin-wise fluctuation

COBE WMAP

one bang
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1) local temperature variation δT

2) local velocity variation δv
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Minijets and Centrality

peripheral

central

η∆
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minijets and dissipation
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WMAP
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spectrum

STAR preliminary



Trainor 14

Event-wise Minijets

one bang

many Au-Au collisions

η
φ
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Au-Au Transverse CI

• Curvatures determine exponents

• Exponents measure T/v fluctuations

• Minijet dissipation in bulk medium
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Au-Au 
Axial CD

• Net-charge autocorrelation 

• Hadronization geometry

• Transition from 1D to 2D

• Transition more peripheral 

LS η1

η 2

0.999

0.9992

0.9995

0.9997

1

1.0002

1.0005

1.0007

1.001

1.0012

1.0015

US

0.999

0.9992

0.9995

0.9997

1

1.0002

1.0005

1.0007

1.001

1.0012

1.0015

η1

η 2

LS φ1

φ 2

0.9985

0.999

0.9995

1

1.0005

1.001

1.0015

1.002

1.0025

US

0.9985

0.999

0.9995

1

1.0005

1.001

1.0015

1.002

1.0025

φ1

φ 2

-1

-0.5

0

0.5

1

-1 0 1

-1

-0.5

0

0.5

1

-1 0 1

-3

-2

-1

0

1

2

3

-2 0 2
-3

-2

-1

0

1

2

3

-2 0 2

(a)
η∆

φ
∆

(b)
η∆

φ
∆

(c)
η∆

φ
∆

(d)
η∆

φ
∆

-2 -1 0 1 2

-2

0

2

-5
-4
-3
-2
-1
0
1

-2 -1 0 1 2

-2

0

2

-5
-4
-3
-2
-1
0
1

-2 -1 0 1 2

-2

0

2

-5
-4
-3
-2
-1
0
1

-2 -1 0 1 2

-2

0

2

-5
-4
-3
-2
-1
0
1

N/N0

σ η,
  t

an
-1

σ φ

ση

tan-1σφ

ν
σ η,

  t
an

-1
σ φ

ση,pp

tan-1σφ,pp

0.4

0.6

0.8

1

1.2

1.4

1.6

0 0.2 0.4 0.6 0.8 1
0.4

0.6

0.8

1

1.2

1.4

1.6

1 2 3 4 5

x∆(c) x∆(d)

-1.5

-1.25

-1

-0.75

-0.5

-0.25

0

0.25

0.5

0.75

1

-2 0 2
-1.5

-1.25

-1

-0.75

-0.5

-0.25

0

0.25

0.5

0.75

1

-2 0 2

x∆(a) x∆(b)

-1.5

-1.25

-1

-0.75

-0.5

-0.25

0

0.25

0.5

0.75

1

-2 0 2
-1.5

-1.25

-1

-0.75

-0.5

-0.25

0

0.25

0.5

0.75

1

-2 0 2

η ∆

φ
∆

N
∆A

/A

-2
-1

0
1

2

0

2

4

-0.4
-0.2

0
0.2
0.4
0.6

p-p

Au-Au

130 GeV

LS US

A. Ishihara

inver ted CD autocorrelation

gaussian model function? 

‘ tr iangle’  reference

∆η

STAR preliminary



Trainor 17

Au-Au Axial CI 

• Minijets deformed on (η,φ)

• Strong coupling to axially-
expanding bulk medium

• Transition more central
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Summary

• Correlations and fluctuations: powerful new techniques

• Formal connection to cosmic microwave analysis

• New STAR results:
– Minijet gaussian on yt in p-p collisions

– Minijet correlations on (η,φ) in p-p collisions

– Minijet distortions on (η,φ) in Au-Au collisions

– Dissipative bulk medium in Au-Au collisions

– 2D isospin antiferromagnet in Au-Au collisions

• Bulk color-medium properties in HI collisions

• Strong √s dependence of  pt fluctuations/correlations


